Introduction
Motivational interviewing is a method of working with patients that activates their own motivation and resources thereby enabling them to change their behaviours. It has previously been shown in systematic reviews to be effective for improving health-related behaviours. [1] [2] [3] Motivational interviewing recognises that behaviour change requires a partnership between patient and clinician in which they develop a collaboration of their individual expertise. That is, motivational interviewing relies on a complete acceptance that people
Objectives The objective of this study was to systematically review the evidence regarding the use of motivational interviewing in the context of general dental practice, in order that practitioners can decide whether it might be an important skill to develop within their practices. Data sources The results reported in this study form part of a larger systematic review which sought to identify whether oral health promotion within dental practice is effective and how its effects can be optimised. Here, we focus on the papers describing motivational interviewing in dental practice published since 1994. The systematic review included searches of 20 online resources (including Ovid Medline and Embase). Data selection Papers which were not about oral health promotion and did not apply the behavioural and psychological theories, which underpin motivational interviewing, were excluded. Data synthesis This review included eight papers all of which were considered to be of robust quality, in terms of their research methods and seven of which were considered to offer externally valid findings. Five described randomised controlled trials and all of these RCTs demonstrated that interventions including motivational interviewing had a positive effect on oral health and health behaviour. Conclusions This review shows that the motivational interviewing technique, which is based on the concept of autonomy support, has potential for helping patients with poor oral health. Training in motivational interviewing for dental personnel could be a very useful addition to the skill set of practitioners and dental teams.
are to make changes in their lives. Thus, motivational interviewing requires a practitioner to be able to understand other people's frame of reference. That is, to have real empathy. The opposite of empathy is 'the imposition of one's own perspective, perhaps with the assumption that the other's views are irrelevant or misguided' , 5 which is perhaps all too often the attitude of a practitioner when faced with a patient with poor oral health. Motivational interviewing instead relies on autonomy support: that is, a complete acknowledgement and belief that another person's choices are entirely their own. This helps to reduce patients' defensiveness and therefore facilitates change. The practitioner also has to accept that he or she cannot, and indeed should not, 'make' people change. Recognising this fact paradoxically improves the chances that the clinician will help the patient to behave in a more healthy way.
A final part of the motivational interviewing approach is seeking and acknowledging another person's strengths and efforts. Most of dentistry is about the opposite: that is, finding things 'wrong' with people (diagnosing/assessing patients) and arranging for the 'wrong' things to be fixed. So oral health promotion from an MI perspective is basically about developing a 'patients' eye view' and making sure they know that they are not being judged and found wanting. It is about understanding a patient's perspective and then supporting them to make the choices that they prefer. So to sum up, motivational interviewing is a person-centred 6 style of conversation which addresses the fact that patients find it very difficult to change, and are resistant to doing so.
It is a technique that was first described in the literature in 1983 and more than 20,000 articles and 200 randomised controlled trials of MI have been published since. A few of these have related to oral health. The objective of this paper is to review the evidence regarding the use of motivational interviewing to promote positive oral health behaviours in a one-to-one setting, in order that oral health practitioners can decide whether it might offer them a useful skill to add to their armamentarium.
Materials and methods

Search strategy
This review expands on the findings of an earlier review which sought to identify whether oral health promotion within dental practice is effective and how its effects can be optimised; 7 it considered studies of the use of motivational interviewing in the context of general dental practice, studies which investigated methods of promoting oral health in terms of awareness, in terms of health-related behaviours, and in terms of health outcomes. Oral health awareness encompasses knowledge of lifestyle impact and diet, as well as oral hygiene practices. The literature search included studies focusing on any of these aspects of oral health.
Search strategies were devised to search the following database catalogues of literature: AMED; CINAHL; Cochrane Library; EMBASE; Medline; PsycINFO; PsycARTICLES; ScienceDirect; SocINDEX; ASSIA; Social Policy and Practice; and HMIC (Health Management Information Consortium). In addition, the following grey literature databases were searched: The Knowledge Network; Intute; MedNar; Copac; EPPI-Centre; EThOS; OpenGrey; and TRIP. Table 1 shows the search strategy employed ((dentist$ or dental) and ((public adj3 health) or (community adj3 health) or (community adj3 (programme$ or project$)))).tw.
11 ((dentist$ or dental) and (health adj2 (general or public))).ti.
12 ((dentist$ or dental) adj4 ((early adj intervention$) or (early adj diagnos$) or prevent$)).tw. 34 dental auxiliaries/ or dental assistants/ or dental hygienists/ or dental staff/
(dentist$ or dental
35
((dental adj (nurse$ or assistant$ or (care adj professional$) or hygienist$ or therapist$ or (surgery adj assistant$) or auxiliar$ or staff$ or (health adj educator$) or (practice adj manager$) or receptionist$)) or (oral adj health adj educator$)).tw.
for Ovid MEDLINE; this strategy was subsequently adapted for each of the twenty databases searched. In addition to these searches, a call for evidence was issued in October 2014 which revealed four potentially relevant articles which had not been previously identified; one of which was included in the final review. The team also hand searched the references of three relevant systematic reviews, revealing one study which was found to be in scope, but had not been detected by the original searches.
Study inclusion and exclusion criteria
Studies conducted and published in English from 1994 onwards were included in the review. This date was chosen as the last major review of oral health promotion was published by Kay and Locker in 1997 8 and which included papers published up until 1994. The search was not limited by country because the need for oral health promotion is universal.
Articles were excluded if they reported on: the evidence base underpinning oral health advice for patients; clinical dental treatments; approaches to tackling clinical diagnoses of dental anxiety and phobia; oral health needs assessments; community-based oral health promotion programmes and interventions; oral health promotion and dental treatment in residential or care settings (including hospitals and nursing and residential care homes for children, young people and adults); any other methodology other than primary research. Having removed the excluded papers, the papers were then grouped according to whether they addressed one of the following research questions: This paper reports on the evidence that addressed the first of these research questions.
Data extraction
Once duplicates had been removed, titles and abstracts were screened for obviously irrelevant studies, which were excluded. Titles and abstracts were then reviewed by the team's content experts who removed studies that did not specifically fit the inclusion and exclusion criteria. Where there was insufficient data in the title or abstract, or both, to make a clear decision regarding eligibility of studies, the full text of the paper was obtained. Details of excluded studies at both stages were documented. All papers were then independently assessed for appropriateness to the review's aims by two reviewers. Where there were discrepancies in the final decision of whether the article was to be included or excluded, a third reviewer was consulted in order to reach a consensus. All details of inclusion and exclusion at this stage were documented in an audit trail. Figure 1 illustrates the flow of studies through the sifting process. References were managed using EndNote; where databases were not compatible with Endnote, search results were recorded in Microsoft Excel.
Quality assessment
The internal and external validity of the included studies (both quantitative and qualitative) were assessed by the quality appraisal checklists provided in Methods for the development of NICE public health guidance (3rd edition). Each study was rated (++, + or -) to denote its quality. A study awarded (++) indicated that the study had been designed in such a way to minimise bias; studies awarded (+) indicated that the study may not have addressed all potential sources of bias; and studies awarded (-) indicated that there were aspects of the study where significant sources of bias may exist. Quality assessments for each of the included papers were conducted individually by the researchers, but in the same room to allow for discussion about any difficult or contentious judgements, so that consensus was always reached. An additional reviewer independently repeated 10% of the quality assessments to ensure consistency. Following this, where there were reporting issues or where the amount of information provided made it difficult to make judgements, the quality assessments were reconsidered again by two reviewers until agreement was reached. The evidence provided by each study, the quality assessment and the outcomes from each study were recorded in evidence tables ( Table 2) .
Strength of the evidence
Evidence was considered strong if more than one study rated (++) or more than one randomised controlled trial (RCT) rated (+) reported an effect. Evidence for a finding was considered moderate if supported by one or more non RCT studies rated (+), and was considered weak if the evidence was supported only by studies considered to be of low quality ().
Results
The search revealed 52 papers which reported on oral health enhancing activities, which were, or could be, carried out within general dental practice. Articles describing communitybased, or school-based oral health promotion were not included. Finally, papers which did not focus on motivational interviewing were discarded, leaving eight papers which were reviewed in detail.
The first three included papers 9-11 were reports which described aspects of the same randomised controlled trial. They described an individually tailored oral health educational programme based on a cognitive motivational interviewing approach, involving 113 adult patients (60 females and 53 males) with chronic periodontitis, who were randomly allocated to an experimental or a control group. The intervention group received an individually tailored oral health educational programme based on cognitive behavioural principles. The individual tailoring for each participant was based on participants' thoughts, intermediate, and long-term goals, and oral health status The participants in the intervention group reported a higher frequency of daily inter-dental cleaning and were more certain that they could maintain the attained level of behaviour change. The individually tailored oral health educational programme was efficacious in improving adherence to oral hygiene for a year. The largest difference was for interproximal surfaces. This paper indicated that patients in the motivational interviewing-based intervention were regarded as achieving treatment success, or had higher odds of treatment success.
Another randomised controlled trial 12 by Munster Halvari tested the hypotheses that a dental intervention designed to promote dental care competence in an autonomy-supportive way would positively predict patient motivation, increase dental home care, enhance perceived dental competence, and improve dental health-related behaviours. It was also hypothesised that the intervention would decrease both dental plaque and gingivitis over 5.5 months. A randomised two-group experiment was conducted at a dental clinic with 141 patients (M age = 23.31 years, , with pre-and post-measures (after 5.5 months) of motivation, dental behaviour, dental plaque, and gingivitis. The intervention made a moderate difference to dental behaviour, but autonomous motivation and perceived competence, perceived autonomy, dental plaque, and gingivitis all improved considerably. Considering the very large effects on reductions in dental plaque and gingivitis, promoting dental care competence in an autonomy-supportive way, seemed to have important practical implications for dental treatment, home care, and oral health. A study by Kakudate et al. 13 (+) sought to determine whether the application of a structured programme based closely on the principles of motivational interviewing, which developed patients self-efficacy via the transtheroretical model of behaviour change, was more effective than traditional oral hygiene instruction. Thirty-eight adult patients with chronic periodontitis were randomly assigned to two groups. The intervention group received MI counselling for ten minutes after traditional oral hygiene instruction. In both groups, oral hygiene instruction was given once a week, and performed three times in total for three weeks. The control group was given traditional oral hygiene instruction for 20 minutes. Clinical characteristics, deposition of dental plaque, frequency and duration of brushing, frequency of interdental cleaning and scores based on a scale of 'self-efficacy for brushing of the teeth' were compared in both groups. There were no differences between the two groups in clinical, demographic, behavioural and self-efficacy characteristics at the baseline examination. However, after the third visit, the intervention group had significantly higher self-efficacy, lower plaque index scores, longer brushing duration and higher frequency of inter-dental cleaning than those of the control group. Multiple regression analysis showed significant association of tooth brushing duration with self-efficacy for brushing of the teeth (p <0.001). There is therefore evidence that the motivational interviewing approach is more effective for enhancing self-efficacy and behavioural change in oral hygiene than traditional oral hygiene instruction. Another randomised controlled trial, 14 this time with a cluster design, tested an evidencebased intervention which focused on the principles of self-efficacy and implementation intention theory, which both underpin the principles of motivational interviewing. The study included 87 dental practices and 778 patients (Patient RCT = 37 dentists/300 patients; Cluster RCT = 50 dentists/478 patients). Controlling for baseline differences, pooled results showed that patients who experienced the intervention had better behavioural (timing, duration, method), cognitive (confidence, planning), and clinical (plaque, gingival bleeding) outcomes. However, clinical outcomes were statistically significantly better only in the Cluster RCT, suggesting that the trial design may affect the results from such studies.
Fjellstrom et al. 15 compared an intervention based on cognitive behavioural theory, which focused on patient recognition of their own attitudes and behaviours, with traditional oral hygiene instruction, in order to determine the impact of the cognitive behavioural approach in increasing adherence to oral hygiene. Patients in the study were encouraged to keep a diary to document their thoughts and feelings before, and during, tooth cleaning. Four participants were divided into two groups; the intervention and the control group. At the first visit, all participants answered a selfreporting questionnaire. The clinical examination consisted of measuring the PI, GI and GBI. The same information and instructions were given to both groups and all received toothbrushes, dental floss and professional tooth cleaning. However, the intervention group were instructed to document their feelings and thoughts in a diary. After three weeks, the participants answered the same questionnaire, and the same clinical measurements were conducted at the re-examination. The intervention group brought their diaries for evaluation. At the end of the study, there was a difference in PI, GI and GBI between the groups. The levels of PI, GI and GBI had decreased more in the intervention group than in the control group (no pvalues or statistics were given in the paper). The questionnaire also showed that the CBT group had increased their knowledge and awareness about oral health. This pilot study showed that using a modified model of CBT, by keeping a diary, resulted in increased adherence to oral hygiene and knowledge about gingivitis, compared with traditional instruction.
The effectiveness of oral health counselling concerning changes of oral hygiene habits in 11-to 13-year-old schoolchildren within a theoretical framework of the motivational interview was tested in a qualitative study. 16 Thirty-one (n = 31) schoolchildren were included in counselling sessions that were conducted by four dental hygienists. The audiotaped and transcribed data were analysed qualitatively by using content analysis. At baseline, nearly every schoolchild needed to establish changes in oral hygiene habits but the schoolchildren's readiness for change was often unclear. Giving normative advice was the most commonly used counselling strategy when addressing the need for change, but dental hygienist-led discussions about change and goal setting were related to schoolchildren's changing their oral hygiene habits over the period of a year. The results suggested that the transtheoretical framework might be useful in constructing oral hygiene counselling for schoolchildren and such an intervention should focus on the personal dynamics of change.
Another study 17 compared the effect of motivational interviewing with that of traditional health education on parents of young children at high risk of developing dental caries. The authors enrolled parents of 240 infants aged 6 to 18 months in the study and randomly assigned them to either a motivational interviewing intervention group or a traditional health education (control) group. Parents in the control group received a pamphlet and watched a video. Parents in the intervention group also received the pamphlet and watched the video; in addition, they received a personalised counselling session and six follow-up telephone calls. After one year, children in the intervention group had 0.71 new carious lesions (SD = 2.8), while those in the control group had 1.91 (SD = 4.8) new carious lesions (t [238] = 2.37, one-tailed P <0.01). It was concluded that the intervention was an approach which helped parents to accept dental recommendations about preventing caries in their children, and this had a measurable effect on the children's caries rates and oral health.
Discussion
This review focused on oral health promotion activities that could be delivered in the context of general dental practice, which aimed to change individual's knowledge, attitudes or behaviours in order to influence their oral health. It did not include legislative, regulatory, fiscal or organisational activities which influence health/oral health. This approach was taken in order to ensure that the conclusions drawn could be applied by dental professionals in dental practices in the UK. This is a much narrower context than that of the review published in 1998 by Kay and Locker. The current review worked from the principle that the evidence base underpinning effective oral health promotion is well established and accepted (Delivering better oral health) and therefore the task was to determine 'how' oral health promotion in the dental surgery should be carried out in order to optimise its effectiveness.
Confidence in the findings of this review stem from the methodology used. A broad search strategy ensured that all relevant literature was potentially included. Assessment of the quality, validity and applicability of the studies, and the data extraction process followed a strict and audited protocol. However, the ability of any review to offer clear and unequivocal conclusions is always limited by the quality and heterogeneity of the primary studies included in the review.
The quality of the studies that were relevant to the subject under review was very variable, and the outcome measures used to assess knowledge, behaviour and attitudes were ad hoc measures and therefore only very rarely allowed direct comparisons between studies, and entirely obviated the possibility of metaanalysing the data. Direct comparison between studies and/or meta-analysis would have only been possible for studies that measured the same clinical outcomes, and then only if the interventions had been the same. This required level of similarity between studies was not reached.
Despite the fact that the context is slightly different, the findings of the review to some extent echo the findings of earlier efforts to synthesise the evidence about oral health promotion. 7 As in the previous review, the studies demonstrating reductions in plaque resultant upon oral health promotion were almost ubiquitously short term, and therefore evidence that changes in oral hygiene behaviour can be sustained in the long term is still sparse. When oral hygiene is improved, gingival health is improved, and there is robust evidence to support this.
Overall a key theme that emerged was that understanding and accepting the lives of patients and the context of oral health within those lives, along with avoidance of negative judgements of those with poor oral health and hygiene, helps to build the therapeutic alliance that is necessary for successful oral health promotion in the dental surgery. This relationship between patient and oral health professional, this therapeutic alliance, is a key factor in the success of oral health promotion in the dental surgery. Thus, greater emphasis on teaching oral health professionals about health psychology, and how people make choices, would make oral health promotion in the surgery more effective.
Conclusion
There is evidence to show that motivational interviewing may be useful in the dental surgery setting and this application should be researched further. It is a learnable technique which can bring to practitioners an insight into themselves, a release from a sense of failure when patients do not change, and a means of helping patients who wish to invest in their own oral health and recognise their own responsibility for it. The principles of MI are simple. It would seem from the evidence reviewed that if practitioners understand their patients' lives and see the world through their eyes, rather than superimposing their dental point of view, not only does patients oral health improve, but also their well-being, sense of self-mastery and their satisfaction with the dental care they receive also appear to benefit.
